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E~E’MEYiCE KITN lliSTALLATION ANDOPERATIONOF DIGITAL ~E~NIC BALANC~

Hilllmm R. Severe, Charles C. T-a, Jr. , and Helvin H. Staphena
Univcraity of Callfornim

Los Alum Scimtiflo Liborntmry
Loa AhMOO, NH 875Q5 USA

Ab8trn0t

Loa Alaws Sciantifio Laboratory is imple-
❑enting a near real-time muolear mstorial
control pregms. Digital alectronio balmncoa
lnterfaeod directly to a oantral omputer are m
Impmtamt partof this pmgmm. Weighing errors
are Oh.srnoterizd and several mathods of inatal-
lati~ ue dtiw=ed in t8tua of tho Impsct a
❑tisuremant errors.

Introduction

A major nondaatruative aaaly ~summent
taohnique ,uaad in the Lou Alamos Sciantiflc
Lahormtory Plutonium Prooossing Facility is bulk
weight md asaay faotor. The formor is deter-
mlntd by balancaa and the latter 1s jased cm
@dl,mical analysis. This paper discwsmea the
?xperianoe with the eleotronio balanoas inetal.
led in the gloveboxos including both the
inatallatia and precision and aooumoy aa-
peots. Remoting teohniqJea measurement oontrol
and statiatic~l anclysis mthods aro pmaented.
Reeulta obtained for seleoted balanoaa are
Lnoluaed.

f4ateriala lnd Hethoda

Tho DXKAC system uses co=ercially avaLLsble
digital re~dout electronic balanaes. Theso
units have b-n mdifled to minimize tho amount
of electronioa ~ithin the glovebox. The basic
unit loomtasoniy She .wighing pan and forae-
restoring ~hanism uithin the g!ovebox. The
wigh CO1: COEpOnOnt S am housed in 1 StJi510SS

3Leel Compartment, ● shoun in Fig. 1, Md hr.
proven to be raaistant t,o ~ho~c~l :orro~ion and

rldiologlfiml damage, Tho electronics package
shown in Fig. 2 is placed outside the glovebox
Ind looatad in a position that facilitates aper-
ator interaction ‘xhen a ,xeighing :s made. The
slectrcmi:s and el-tromeohanicml motions of
bha 5alance are conneoted by -Able ~de Up Of
six twisted pairs ~f ‘dires with individual
ahieldl~. This arrangement plugs into the
electronics and alaotromeohmiaal paokagas xich
standard ~nnector~n The cable penetrates :hc
glovebox with a !hrough-bulkhead 6.pin hermet-
ically sealud racoptaole, This remoting
technique has ~me limitations. A wak ●lac-
Wonlc signal must be used ,Alch Maults in a
maximum fi~ble length of 20 feet. Also, ille to

the ‘wink signal, ❑owment >F the mnnec:i:g
cablg causes capacitance changes in the cabling
Sufflcimt is produce thangee in the balance
2alihmt15n,

An alwrnat~ r-emoting method results !a iu-
prowd signal‘.mnsmission but :Yaa gorrosian
:eristanoel This teohnique aovms ~he ‘.ransduaer
b~rd inside the ●lactromechanicml might CQ1l
housi~g, This pmducos a stronger, more s’mble
signal to tho ●xtmrna: 9190troniou paokaga.
‘hen this teohnique :S coIIplefj with s

strain-reliaved direct connection of the cable
at the might omll and electronics paokages,
mvommmt of the sable no longer affeots balanoe
aalibmtim. This teohnique has been utilized
in the DYMACsyutom uhere corrosion reslstanoe
ws not a signi-ica.ntfaotor. ?or tho corrosive
environwnt, tho baaio rewting teohnique is
pmforred. A suitable potting teohnique for the
transducer bard wuld provide tho optimml solu-
tion of both high oorroaion resistance and good
signal trmnmmiaaion charaoteristica.

The externml eleatronioa paokage features a
digital readout for operator :rspeotton mnd an
option for retaining ● memsureme:; for .+irect
transmission to the central computer. :0 retair
a wight for trmnm.isaio,l, the operc prasaes

a ‘hold” button. This action latches the ~ao-
ured wight in tha readout and prepares an ln-
terfaoe to transmitdata on co-d from the
DY’F!ACcamputar. The ‘hold” feature 4 opera ti.~e
only when tha balanoe reading haa stabilized.
The interfaoe reooivoa puallel BCD data from
tho balanoe and oonvarts It to serial A.SCH for.
rent. Da i 1s than trlnwaitted to the DTKAC
ooMPutOr by ~ optioally isolated 20 mA nurrent
loop.

.

Provided that tho weight cell and connecting
cabling are ~obilized when tho baaic ?emoting
scha~ is used, the preoision and aaouracy of
tha balances +,s independent of remating
technique.

Thera are throo types of DYK4Celectronic
balanoca: 5.5 kg capacity readable to O.i gram,
5.5 kg capaoity readable to 0.01 gram, and 15 kg
capacity readable to 0.1 gram. The 5.5 kg bal-
anoe types arY identical except that the 0,01
Smm readability model has an extra digi: dis.
played.

DY’F!AC ,uses an cm-line aoasurement control
program so compile balancn prenislan and ac-
curacy data lnd to provi$Y a daily check Jf
baltnce performance. The measurement :on:r91
program consists of four accurlcy checks and me
pr~cision check per .~ek. An Iccuracy jheck is
10nO dally wtcept for she iay I prsoision :heck
is made, Th. accurscy check consists of single
xeighings of NM traoeabla reference weights at
eaoh of two levels ~1 kg and 2 Ig). The preci-
sion oheok consists af 5 independent ‘wighings
of eaoh of the ?eforance ‘weights. The aeight
?USU12S aro transmitted to the 3YMACcomputer by
an )perator initiated ~rarmction Ehrwgh one of
:h~ interactive terminals,

The fundamental on.1.ine control ]ar~meters
lrg the t-parameter far accurrncy U15 Yhe
?-parlmeter for pr?oision. The ?-parlMOter ?Jr
3 singl~ ❑eaaurament :J

Xj - tio

I :-parameter
5A
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List of FigUree

Figure 1. Electronic balance weight cell and reference weights.

Figure 2. Biilancc electronic package

Figure 3. An operator t;lrcsa can on an electronic halnnce.


